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6tudi6es.  L a  s u b s t i t u t i o n  en pos i t ion  4 de la g l u t a m i n e  
p a r  la s6rine d i m i n u e  c o n s i d 6 r a b l e m e n t  l ' a c t iv i t6  pres-  
s ique de la vaso toc ine ,  ce qu i  m o n t r e  l ' i m p o r t a n c e  de 
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ce t te  pos i t ion  dans  les i n t e r ac t i o n s  en t r e  les h o r m o n e s  
n e u r o h y p o p h y s a i r e s  et  le r6cep teur  vasopress ique .  
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C h r o m o s o m e  R e p l i c a t i o n  in  C e l l s  o f  a C o n t i n u o u s  

Over  t he  p a s t  severa l  years  c o n t i n u o u s  cell l ines  
der ived  f rom a n u m b e r  of mosqu i to  species h a v e  been  
developed1-9.  A l t h o u g h  the re  is some d a t a  on  t he  chro-  
mosome  c o m p l e m e n t  of some of these  l ines 1,~,~,9,1~ i t  
appea r s  v a l u a b l e  to  h a v e  t he  karyo log ica l  cha rac t e r i za -  
t i on  of some of these  s t r a in s  as comple t e  as possible.  I n  
p rev ious  pub l i ca t ions ,  we h a v e  r epo r t ed  d a t a  on  t h e  
ka ryo logy  of 3 cell l ines  der ived  f rom e i the r  A edes aegypti 
or Aedes albopictus 19, and  on  t h e  p a t t e r n  of c o n s t i t u t i v e  
h e t e r o c h r o m a t i n  d i s t r i b u t i o n  in  t i ssue  cu l tu re  cells f rom 
the  l a t t e r  species ~1. Th i s  p a p e r  wil l  give i n f o r m a t i o n  on 
t he  p a t t e r n  of D N A  syn thes i s  b y  t he  c h r o m o s o m e  com- 
p l e m e n t  of t he  A.  albopictus cell line. 

S tud ies  were pe r fo rmed  in passage  162 of a cell lille 
(des igna ted  ATC-15) i n i t i a t ed  f rom f i rs t  i n s t a r  l a rvae  of 
t h e  mosqu i to  A.  albopictus (Skuse) b y  SINGH 2 and  g rown 
on t h e  m e d i u m  descr ibed  b y  h im.  Cul tures  in  t he  log 
p h a s e  of g r o w t h  were d iv ided  in to  2 groups  a n d  respec t iv -  
e ly  t r e a t e d  for 5 or 3 h w i t h  1 i~C/ml of 3 H T d R  (specific 
a c t i v i t y  6.9 C /mM) .  B o t h  groups  of cu l tu res  rece ived  
0.12 ~zg/ml of Colcemid 3 h before  ha rves t i ng .  Cells were 
r e m o v e d  b y  t ryps in i za t i on ,  h y p o t o n i c a l l y  t r e a t e d  a n d  
f ixed in 3 :1  e t h a n o l : a c e t i c  acid. C h r o m o s o m e  spreads  
were  o b t a i n e d  b y  a i r  d r y i n g  a n d  s t a ined  w i t h  ca rbo l  
fuchsin .  Slides were m o u n t e d  w i t h  AN10 K o d a k  s t r i pp ing  
f i lm a n d  exposed  for 10 days.  A u t o r a d i o g r a m s  were 
processed  a n d  ana lyzed  as descr ibed  elsewhere]2. 

The  ka ryo logy  of ATC-15 cells has  b e e n  r ecen t ly  
reported10,  n,  hence ,  i t  wil l  be  on ly  br ie f ly  m e n t i o n e d  
here.  The  c h r o m o s o m e  c o m p l e m e n t  is fo rmed  b y  3 pa i r s  
of m e t a c e n t r i c  chromosomes .  Fo l lowing  t he  usua l  n o m e n -  
c l a tu re  for  mosqu i to  ch romosomes  t h e  longes t  a n d  
s h o r t e s t  pa i r s  in t h e  set  are n u m b e r e d  3 a n d  1, respec t ive ly .  
A p p r o x i m a t e l y  48% of cells h a d  c h r o m o s o m e  a b e r r a t i o n s  
r a n g i n g  f rom c h r o m a t i d  gaps  to  open  or r e a r r a n g e d  
c h r o m o s o m a l  b reakages .  These  a b e r r a t i o n s  were  n o t  
r a n d o m ,  b u t  p re fe ren t i a l l y  loca ted  in t h e  p r o x i m a l  t h i r d  
of 1 a r m  in pa i r  1 a n d  in t h e  d i s ta l  t h i r d  of 1 a r m  in pa i rs  
2 a n d  3. The  inc idence  of po lyp lo idy  va r i ed  f rom 10 to 
18% 10. 

A u t o r a d i o g r a m s  o b t a i n e d  f rom the  5 and  3 h 3 H T d R  
t rea tment  showed  82 a n d  48% of labeled  mitosis ,  re- 

Fig. 1. Autoradiogram showing labeling all over the chromosome 
complement. Chromosomes are numbered. All photographs x 1,500. 

L i n e  D e r i v e d  f r o m  Aedes albopictus ( S k u s e )  L a r v a e  

spect ively .  Thus ,  a G 2 per iod  of a p p r o x i m a t e l y  3 h m a y  
be  a s s u med  for ATC-15 cells 13. T h e  a m o u n t  of s i lver  
gra ins  on l abe led  m e t a p h a s e s  was v a r i a b l e  a n d  al lowed 
one to  assemble  t h e  cells in  a series of con t inuous  de- 
c reas ing  r ad ioac t iv i ty .  M e t a p h a s e s  a t  t h e  b e g i n n i n g  of 
t h e  series showed  labe l ing  al l  ove r  t h e  c h r o m o s o m e  
c o m p l e m e n t  (Figure 1). I n  f u r t h e r  s tages  t h e  depos i t ion  
of s i lver  gra ins  on  t h e  ch ro mo s o mes  decreased  a n d  t h e  
absence  of l abe l ing  in t h e  pe r i cen t romer i c  a reas  of pa i rs  

�9 2 a n d  3, a n d  occasional ly ,  in t h e  midd le  t h i r d  of 1 a r m  in 
pa i r  1 was no t iced  (Figures 2 a n d  3). Af te rwards ,  un -  
labeled  areas  increased  in e x t e n t  a n d  in  m e t a p h a s e s  a t  t h e  
end  of t h e  series l abe l ing  was r e s t r i c t ed  to :  a) t h e  u p p e r  
ha l f  of one a r m  an d  t h e  d i s ta l  t h i r d  of t h e  o t h e r  in  pa i r  3 ; 
b) t h e  d i s ta l  ha l f  of b o t h  a r m s  in pa i r  2 ; c) t h e  d i s ta l  t h i r d  
of one a r m  a n d  t h e  p r o x i m a l  t h i r d  of t h e  o the r  in  pa i r  1 ; 
d) c e n t r o m e r e  of t h e  3 pa i rs  (Figures 4 a n d  5). P a t t e r n s  c) 
an d  d) were less c o n s t a n t  a n d  consp icuous  t h a n  p a t t e r n s  
a) a n d  b). 

The  heav i e s t  labeled  m e t a p h a s e s  arose m a i n l y  f rom 
cul tures  t r e a t e d  w i t h  3 H T d R  for 5 h. On t h e  o t h e r  h a n d  
m o s t  of t h e  m e t a p h a s e s  w i t h  less t h a n  h a l f  of t h e  com- 
p l e m e n t  labeled  s t e m m e d  f rom t h e  3 h t r e a t m e n t .  I n  cells 
c o n t i n u o u s l y  t r e a t e d  w i t h  3 H T d R  un labe led  c h r o m o s o m e  
areas  r ep re sen t  t h e  genome regions  wh ich  h a v e  f in ished 
rep l i ca t ion  before  t h e  isotope was added.  Thus ,  b y  t r e a t i n g  
d i f fe ren t  cell p o p u l a t i o n s  for va r i ab l e  t i m e  lapses  i t  is 
poss ible  to  o b t a i n  a sequence  of l abe l ing  p a t t e r n s  repres-  
e n t i n g  va r ious  s tages  of t h e  S phase.  I n  t h e  foregoing 
series, comple t e  labeled  m e t a p h a s e s  p r o b a b l y  arose f rom 
i n t e r m e d i a t e  s tages  of t h e  S per iod  in wh ich  m o s t  or all  
r ep l i ca t ing  un i t s  in  t h e  genome  are engage d in D N A  
synthes is .  On t h e  o the r  h a n d ,  r ad ioac t ive  regions  f rom 
p a r t l y  labe led  m e t a p h a s e s  i l l u s t r a t e  t i le  a reas  i nvo lved  in 
r ep l i ca t ion  du r ing  t h e  l a t e  a n d  f ina l  s tages  of t h e  S per iod  
(late r ep l i ca t ing  regions).  

I t  is p r e s e n t l y  he ld  t h a t  l a te  r ep l i ca t ion  is one of t h e  
m o s t  conspicuous  p roper t i e s  of h e t e r o c h r o m a t i n  14. Ac- 
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Fig. 2 and 3. Metaphase and corresponding autoradiogram showing 
lack of labeling in the pericentromeric regions of pairs 2 and 3 (arrows) 
and in the middle third of one arm in pair 3. 

Fig. 4 and 5. Metaphase and corresponding autoradiogram showing 
the location of late replicating regions. 

cordingly,  i t  seemed of in teres t  to compare  the  locat ion 
of late  repl ica t ing  areas wi th  t h a t  of t he  cons t i tu t ive  (c) 
he te rochromat in .  In  ATC-15 cells, using the  D N A  
dena tu ra t i on - r ena tu ra t i on  (DNA d-r) me thod ,  we have  
shown the  presence of c -he te rochromat in  in the  centro-  
meric  region of the  3 ch romosomal  pairs  and  in t he  proxi-  
mal  th i rd  of one a rm in pai r  111. Since all these  regions 
are la te  repl icat ing,  c -he te rochromat in  in ATC-15 cells 
m a y  be considered to exh ib i t  a synchronous  D N A  syn- 
thesis.  Conversely,  distal  areas of b o t h  arms in pairs  2 and  
3 clearly show the  exis tence  of la te  rep l ica t ing  areas no t  
associated wi th  c -he te rochromat in .  I t  has  been  repor ted  
la te ly  t h a t  c -he t e roch roma t in  comprises  h igh ly  repea ted  
D N A  sequences 15 which  are responsib le  for the  differ- 
ent ia l  s ta in  ob ta ined  wi th  the  D N A  d-r  m e t h o d  1~. On the  
o ther  hand ,  facul ta t ive  (f) h e t e r o c h r o m a t i n  is a p p a r e n t l y  
fo rmed by  non- repea ted  D N A  sequences which  do no t  
reac t  w i th  t he  D N A  d-r m e t h o d  17, is. I t  m a y  t h e n  be 
surmised  t h a t  t he  dis ta l  regions of b o t h  a rms  in pairs  2 
and 3 m a y  represen t  the  locat ion of t he  f -he t e roch roma t in  
in t he  genome.  

In  me taphases  w i th  aber ra t ions  the  areas of chromo-  
some breakage  were a lways labeled, even in those  cells 
exhib i t ing  smal l  amo u n t s  of r ad ioac t iv i ty  (Figures 6 and 
7). This  f inding m a y  be expla ined  by  assuming  t h a t :  a) 
breakages  were  p roduced  by  the  rad ia t ions  of the  isotope 
incorpora ted  in to  t he  chromosomes ,  or b) breakages  
occurred in late  repl ica t ing  regions i n d e p e n d e n t  of t he  
radiat ions .  The f inding of non- rad ioac t ive  me taphases  
w i th  breakages,  and  the  spon taneous  appea rance  of 
aber ra t ions  in ATC-15 cul tures no t  t agged  wi th  3 H T d R  1~ 
allow one to  favor  the  second hypo thes i s ;  t hus  suggest ing 
a s t r ic t  correla t ion be tween  h e t e ro ch ro ma t i n  and  chromo-  
somal  aber ra t ions  in ATC-15 cells ~9. 

Resumen. E1 anglisis del cuadro de dupl icacidn cromo- 
s6mica en una  l inea celular de r ivada  del mosqui to  Aedes 
albopictus (Skuse) revel6 un per iodo G2 de 3 horas  y la 
presencia  de var ias  areas de dupl icacidn tardla .  La  m a y o r  
pa r t e  de estas  aread cor respondieron  a la he t e roc roma t ina  
cons t i tu t iva .  Sin embargo,  la porcidn dis ta l  de ambos  
brazos en los pares  2 y 3 mos t r a ron  dupl icacidn ta rdfa  no 
asociada con la h e t e ro c ro ma t i n a  cons t i tu t iva .  Se sugiere 
que estas  regiones cor responden  al a h e t e ro c ro ma t i n a  
Iacul tat ive.  
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Fig. 6 and 7. Polyploid metaphase and corresponding autoradiogram 
showing late replication in the areas of chromosome breakage and 
rearrangement (arrows): a) deleted chromosome, b) 2 acentrie frag- 
ments, e) dieentric chromosome with late replication in the area of 
chromo- some fussion. 
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